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WHEELCHAIR WHEEL IMMQBH JZFP 



This application claims the benefit of priority in U.S. Provisional Patent 
Application Serial No. 60/396,91 8, filed July 1 7, 2002. 

FIELD OF THE INVENTION 
This invention relates generally to the field of wheel locking mechanisms 
for wheelchairs. In particular, the present invention relates to a push-pull 
wheelchair lock whereby a wheel of a wheelchair may be immobilized by either 
5 pulling up or pushing down on the lock. The wheelchair wheel lock of the 
present invention is adapted for use by individuals who may be unable to operate 
conventional push-pull locks, providing improved wheel locking power with use 
of minunal force. 
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BACKGROUND OF THE INVENTION 

It is known to provide wheelchairs with mechanisms for locking the 
wheels thereof, preventing the wheelchairs from traveling except at the urging of 
5 the user or an assistant. One design of wheelchair lock incorporates a "push-pull" 
mechanism con:q)Tising a lever operably connected to a wheel strike, whereby the 
user may lock a wheel of a wheelchair by either pushing forward or pulling back 
on the lever. Such push-pull wheel locks are suitable for their intended purpose. 

10 However, improvements to conventional push-pull wheel locking 

mechanisms are desirable. Conventional push-pull wheel lock designs generally 
can only operate in the "push" or the '*pull" configuration, and must be 
disassembled and reconfigured to convert them fi-om the push function to the pull 
function. Further, such push-pull locks often have relatively short operating 

15 levers which, while avoiding inconvenience to the user, may require a level of 
strength which certain handicapped individuals may simply not possess. Simply 
elongating the operating lever to improve the leverage thereof may not be 
convenient, as an elongated lever may be obtrusive to the user. 



There have been SLnmspts to address this deficiency of conventional push- 
pull wheel locks. Commonly, a system of toggle joints and linkages allowing 
movement of a wheel strike surface into contact with a wheel are used. 
Altematively, it is known to provide a system of linkages in combination with 
5 wheel strikes having more than one wheel-contacting surface, wherein pushing 
an operating lever will cause a first wheel-contacting surface to iramobiUze a 
wheel, and pulling the lever will cause a second wheel-contacting surface to 
immobilize the wheel. 

Various combinations of these systems are known in the art, and appear 
10 generally effective for thek intended purpose. However, significant 
in^rovements are possible. Multiple linkages and wheel-contacting surfaces add 
complexity and weight to a wheel lock, mcreasing both the cost of manufacture 
(and the subsequent cost to the user) and the likeUhood of component failure 
necessitating repair. It is also desirable to provide an elongated operating lever 
15 which, when the wheelchair wheel lock is in the locking position, may be 
conveniently placed in a storage position out of the way of the wheelchair user or 
persons assisting the wheelchair user, without altering the wheel-immobihzing 
force applied by the lock. 
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Therefore,aneed in the art exists forapush-pull wheel lockingmechanism 
which does not suffer from the complexity and disadvantages of conventional 
push-pull wheelchair locks as described above. Such a push-pull wheel locking 
mechanism should preferably be adaptable for affixation or retrofitting to any 
5 standard wheelchair design. 

SUMMARY OF THE INVENTION 
In one aspect, the present invention provides a wheel immobilizer for 
substantially preventing rotation of a wheelchair wheel or tire about a central axis 
10 thereof The wheel immobilizer may comprise a pivoting wheel stop carrying a 
detent and a rotating cam having a receiver in which the detent seats when the 
wheel immobihzer is in an unlocked position (with the wheel stop held at a 
spaced distance from the wheel) to allow rotation thereof A lever is operably 
connected to the cam, whereby actuating the lever in a forward or backward 
15 direction rotates the camand unseats the detent from the receiver, urging a wheel- 
contacting surface of the wheel stop into locking contact with the wheel. The 
cam may be substantially circular in shape. 

Typically, the lever of the present invention may include a first, gripping 



end, a central shaft, and a second, cam end having a receiver in which the detent 
seats when the wheel immobilizer is in an unlocked position with the wheel stop 
held at a spaced distance from the wheel to allow rotation thereof. In this fashion, 
the need to indirectly connect the operating lever and the cam element is obviated. 

5 The cam end of the lever may be substantially circular in shape. It will be 
appreciated that the wheel stop, cam, and lever may be directly affixed to a 
wheelchair frame. More typically, the wheel stop, cam, and lever may be 
supported by a mounting block of a type known in the art, adapted for mounting 
to a frame of a wheelchair. In Ihis way, a unit assembly is provided which may 

10 be retrofitted to any existing wheelchair. 

In another aspect, a wheel lockmg assembly for substantially preventing 
rotation .of a wheelchair wheel or tire about a central axis thereof is provided, 
comprising a first and a second wheel immobilizer substantially as described 
above. Each wheel inmiobilizer may be respectively held at a spaced distance 

15 from a first and second wheel of a wheelchair, typically the large primary drive 
wheels of the chair. It wiU be appreciated that in this embodiment the wheel 
immobilizers are separately and independently operable to lock the wheels of a 
wheelchair. 
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In yet another aspect of the invention, a wheel locking assembly for 
substantially preventing rotation of a wheelchair wheel or tire about a central axis 
is provided, comprising a first wheel immobilizer and a second wheel immobilizer 
for mounting to a wheelchair frame at a spaced distance from a first and second 
5 wheel of a wheelchair, typically the primary drive wheels. The first wheel 
immobilizer is substantially as described above, including a first pivoting wheel 
stop carrying a detent, a rotating cam having a receiver in which the detent seats 
when the wheel immobilizer is in an unlocked position, and a lever operably 
connected to the cam. The second wheel immobilizer is described in greater 

10 detail in U.S. Patent AppUcation Serial No. 10/328,780 and copending PCT 
patent application S.N. PCT/US02/41082, both entitled Wheelchafr Wheel Lock 
and both incorporated in their entirety by reference herein. 

The second wheel immobilizer includes a second pivoting wheel stop 
which is operably connected to the first wheel stop by a substantially continuously 

15 flexible linkage, whereby actuating the lever to urge the first wheel stop wheel- 
contacting surface into locking contact with the first wheel or tire also urges a 
wheel-contacting surface of the second wheel stop into contact with the second 
wheel or tire of the wheelchair. In this fashion, locking of both wheels of a 
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wheelchair may be accomphshed by actuating a single lever from a single side of 
the wheelchair, which provides a significant advantage to a user suffering from 
greater weakness in a particular hemisphere of the body, such as is common for 
stroke victims. The substantially continuously flexible linkage may comprise a 
flexible member such as a wire or cable having a first end operably connected to 
the first wheel stop and a second end operably connected to the second wheel 
stop. 

Still other aspects of the present invention will become apparent to those 
skilled in this art from the following description wherein there is shown and 
described a preferred embodiment of this invention, simply by way of illustration 
of one of the modes best suited to cany out the invention. As it will be realized, 
the invention is capable of other different embodiments and its several details are 
capable of modification in various, obvious aspects all without departing from the 
invention. Accordingly, the drawings and descriptions will be regarded as 
illustrative in nature and not as restrictive. 



BRIEF DESCRIPTION OF THE DRAWING 
The accompanying drawing incorporated in and forming a part of the 
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specification illustrate several aspects of the present invention and, 

together with the description, serve to explain the principles of the invention. In 

the drawing: 

Figure 1 is a perspective view of the wheelchair wheel immobilizer 
assembly of the present invention; 

Figure 2 is a side view of the wheelchair wheel immobilizer, showing the 
operating lever in use to lock a wheelchair wheel by both pushing and puUing; 

Figure 3 is a firont view showing paired wheelchair wheel immobilizers 
installed on a conventional wheelchair; 

Figure 4 is a perspective view of the wheelchair wheel immobilizer 
assembly of the present invention installed on a conventional wheelchair; and 

Figure 5 is a perspective view of the wheelchair wheel immobilizer 
assembly of the present invention, showing a detent guide having a channel for 
receiving a pin on the detent. 

Reference will now be made in detail to the presently preferred 
embodiment of the invention, an example of which is illustrated in the 
accompanying drawings. 
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DETAILED DESCRIPTION OF THE INVENTION 
Referring to Figure 1, in the depicted embodiment the wheel immobihzer 
10 of the present invention comprises a mounting block 20 of a type well known 
in the art, an elongated lever 22, and a pivoting wheel stop 24. Mounting block 
20 is adapted for connecting to an element of a wheelchair such as the frame (not 
shown). It will be appreciated by those of skill in the art that mounting block 20 
may be fabricated to any desired configuration for mounting to a wheelchair in 
accordance with the manufacture of the wheelchair frame, such as by threaded 
iluts and bolts, clamps, and the like. Thus, the wheel immobilizer 10 of the 
present invention may be incorporated into the wheelchair during manufacture, 
or may be retrofitted to any existing manufacture of wheelchair. However, it 
should also be appreciated that the coinponents of wheel immobilizer 1 0 could be 
directly attached to a wheelchair (not shown), such as by bolting to, e.g., the 
fi:ame. 

Lever 22 includes a gripping end 26, a central shaft 28, and a cam end 30, 
and is mounted to mounting block 20 such that cam end 30 may be rotated about 
a central axis point 32 by actuating lever 22, The components of wheel 
immobihzer 10 may be fabricated of any suitably durable, corrosion-resistant 
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material commonly used to fabricate wheelchair wheel stops, including but not 
limited to metals such as aluminum and stainless steel, and suitably durable 
plastics or polymers. 

Wlieel stop 24 includes a body 34 having a first arm 36 and a second aim 
38 which meet at a pivot point 40. First and second arm 36, 38 may extend from 
pivot point 40 to form an arcuate wheel stop 24. However, a configuration 
whereby first arm 36 and second arm 38 are oriented in a substantially linear 
configuration relative to one another, will also be suitable for the invention. 
Wheel stop 24 fijrther includes a wheel-contacting surface 42 which, when urged 
against a wheelchair wheel (depicted in broken lines for convenience), exerts 
sufficient force to substantially prevent rotation thereof. A cutout or recess 44 
may be provided in the portion of wheel-contacting surface 42 facing the tire of 
a wheelchair wheel (shown in broken lines for convenience) which, as described 
in U.S. Patent AppUcation Serial No. 10/328,780 and copending PCX patent 
application S.N. PCT/US02/41082, significantly improves the gripping ability of 
wheel-contacting surface 42, 

Wheel stop 24 further includes a detent 46 carried thereon. In the 
embodiment depicted in Figure 1, detent 46 is carried on second arm 38. A 
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corresponding receiver 48 is provided in cam end 30. In the unlocked or 'Vheels 
free" position as shown in Figure 1, detent 46 seats in receiver 48, and wheel- 
contacting surface 42 does not contact the wheelchair wheel. 

Turning to Figure 2, the use of the wheel immobilizer 1 0 is shown. When 
lever 22 is placed in position A, detent 46 seats in receiver 48 and the wheel 
immobiUzer is in the unlocked position as shown in Figure 1 . In the embodiment 
depicted herein, lever 22 may be actuated tlirough a substantially 180 degree 
range of motion. However, it will be appreciated that the range of motion of lever 
22 may be increased or decreased as desired or needed, in accordance with the 
configuration of wheel stop 24 or the design of the wheelchair to which the wheel 
immobilizer 10 is mounted. 

Actuating lever 22 rotates cam aid 30 and causes detent 46 to unseat from 
receiver 48 and contact an exterior circumference of cam end 30. This urges 
second arm 38 in the direction of the wheel W, forcing the wheel-contacting 
surface 42 against wheel W and substantially preventing rotation thereof It will 
be appreciated that regardless of whether lever 22 is actuated towards position B 
or position C, detent 46 is unseated and the wheel W is locked. Only a hmited 
motion of lever 22, i.e. only that sufficient to unseat detent 46, provides full 
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locking of the wheel W. It is further to be appreciated that the wheel immobilizer 
10 of this invention provides a simple, rehable push-pull locking mechanism 
which need not be disassembled and reconfigured to convert from the push 
function to the pull function, or vice-versa. Thus, regardless of whether it is 
easier for a particular user to apply a pushing or pulhng motion, flie same wheel 
immobilizer 10 may lock the wheel of the wheelchair without necessitating 
reconfiguration. 

A further feature of the wheel immobilizer 10 of this invention is now 
revealed. Lever 22 has a range of motion as described above. Regardless of 
whether the lever 22 is actuated towards position B or C to lock the wheelchair 
wheel W, because of fee range of motion of lever 22 it may be placed in a 
substantially vertical orientation, with gripping end 26 either pointing upwardly 
or downwardly, without in any way altering the stopping force apphed to the 
wheel W. Thus, when wheel W is locked the lever 22 may be placed in a 
convenient storage position, whereby the risk of a user accidentally fi-eeing the 
wheel is minimized, by simply placing lever 22 in the orientation as described 
above. Returning lever 22 to position A whereby detent 46 reseats in receiver 48 
releases the wheel from locking contact with wheel-contacting surface 42. 
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In another aspect of the present invention shown in Figure 3, a wheel 
locking assembly 50 is provided comprising first and second wheel immobilizes 
10 as described above. Each wheel immobilizer 10 is mounted to opposed sides 
of a wheelchair firame (shown in broken Unes) using mounting blocks 20 such 
that wheel contacting surfaces 42 are in spaced proximity to the wheels W of the 
wheelchair, whereby actuating levers 22 urges wheel-contacting surfaces 42 into 
locking contact with wheels W in the manner described above. Typically, the 
wheel immobiUzers 10 will be mounted in proximity to the drive wheels of the 
chair. In this embodiment, paired wheel immobilizers 10 may be independently 
actuated by a user to separately lock the wheels W. 

In yet another embodiment of the present invention, shown in Figure 4, a 
wheel locking assembly 52 is provided wherein actuation of a single wheel 
immobilizer 10 locks two wheels of a wheelchair in a single motion. Wheel 
locking assembly 52 includes a. first wheel unmobilizer 10, substantially as 
described above, and a second wheel immobilizer 54 operably connected to the 
first wheel immobilizer 10. 

First wheel immobilizer 1 0 and second wheel immobilizer 54 are operably 
connected by a substantially continuously flexible linkage 56 in a manner which 
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will be described in greater detail below. As shown in Figure 4, first and second 
wheel immobihzers 10, 54 may be mounted to opposite sides of a wheelchair 
frame (shown in broken Imes for convenience) whereby wheel-contacting 
surfaces 42 are in substantial proximity to the wheels W of the chair as described 
above. First wheel immobilizer 10 may be mounted to either side of the 
wheelchair, with second wheel immobihzer 54 being mounted to the opposed 
side, such as by suitable mounting brackets (not shown in this view). Flexible 
linkage 56 maybe routed around or through the wheelchair frame in any deshed 
fashion whereby it does not interfere with use of the chair. 

First arm 36 may include an aperture 58 at an end thereof A wire 60 may 
be connected to first ami 36 via aperture 58 by any suitable means, such as a bolt 
and screw, a pm or in the altemative may be dfrectly welded to first aim 36. 
Advantageously, wire 60 may be attached to aperture 58 using a pivoting fitting 
to accommodate the motion of first ami 36. Alternatively, in the embodiment 
depicted in Figure 2, the mounting bracket 20 may fiirther include a support 62 
connected thereto, such as by threaded nut and bolt assembhes, by weldmg, or as 
an integral portion of mounting bracket 20. As shown in Figure 2, substantially 
contuiuously flexible linkage 56 may comprise a hollow sheath 64 surrounding 
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and spaced from a wire 60 slidably inserted in the interior of hollow sheath 64. 

Hollow sheath 64 may be connected to support 62 by a threaded fitting 66, 
allowing easy installation, removal, and replacement thereof. However, it will be 
appreciated that any suitable substantially continuously flexible linkage 56 for 
operably connecting first wheel immobilizer 10 and second wheel immobilizer 
54, and means for supporting same on the wheelchair frame, such as a wire 60 
and a plurality of eyelets (not shown) guiding flexible linkage 56 from first wheel 
immobilizer 10 to second wheel immobilizer 54, may be utiUzed for the present 
invention. 

Any suitable wheel immobilizer may serve as second wheel immobilizer 
54 for the purposes of the present invention. Preferably, a wheel immobilizer will 
be employed which is substantially similar to the second wheel stop described in 
U.S. Patent Application Serial No. 10/328,780 and PCT patent application S.N. 
PCT/US02/41082, flie disclosures of which have already been incorporated in 
their entirety by reference. As described therein, the second wheel immobilizer 
may comprise a mounting block and a pivoting wheel stop having a wheel 
contacting surface thereon. Substantially continuously flexible linkage 54 may 
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be connected to the second wheel tomobflizer wheel stop by any of the methods 

described above, whereby linkage 54 noaymgesecond wheel tamobilirer wheel 
stop mto lockmg contact with the second wheel W. 

As described above and referring agam to Figure 2, actuating lever 22 in 
either the forward or backward direction rotates cam end 30 and unseats detent 

46,urgi„gwheel<ontactingsur6ce42ofwheelstop24 into locking contactwith 
wheel W. It will be appreciated that as second arm 38 travels towards the wheel 
W, first an„ 36 travels m the opposite direction, shown in Figure 2 as arrow D. 
A pulling force is thus transmitted to wire 60 which hansfere to second wheel 

nmnobiUzer54,u,gingthe wheel-contacting surfaceofsecondwheelimmobilizer 
54 into contact with the second wheel of the chair, thereby preventing rotation 
thereof. 

In one embodiment, a push-puU cable of a type known in the art may be 
used as the substantiaUy continuously flexible member 54. In this embodiment, 
wire 60 retains the feature of flexibffity but is not only strong enough to pull the 

secondwheelimmobihzer wheel stop into lockingcontactwithsecondwheelW. 
but to push the wheel stop away from second wheel W when first wheel W k 
released m the manner described above. 
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Accordingly,itwill be appreciated that conlrolofbothwheeliimnobfe^^ 
10, 54 may be independently effected from a single side of a wheelchair, 
providing convenience and safety to users having increased weakness in one 
hemisphere of the body. In the event tliat flexible linkage 56 is severed, first 
wheel immobilizer 10 is still capable of effecting locking of one wheelchair 
wheel, thus improving the effectiveness of the wheel locking assembly 52 of this 
invention. 

There is accordmgly provided by the present invention a simple and 
rehable wheel immobilizer mechanism allowing a push-pull mechanism without 
the concomitant inconvenience of having to disassemble and reassemble the 
immobiUzer to convert from a pushing mechanism to a pulling mechanism as is 
the case with conventional push-pull wheel locks. The wheel iimnobilizer of the 
present invention may be retrofitted to any existing design of manually operated 
wheelchair, and may be incorporated into a wheel locking assembly comprising 
eitherpaured, independently operated wheel immobihzers or an assembly wherein 
dual wheel immobilizers may be operated using a single control. 

In the embodiments shown in Figures 1 and 3, means for maintaining 
contact between detent 46 and an exterior circumference of cam end 30 are 
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provided. As shown in Figure 1 , the wheel immobilizer 1 0 may include a biasing 
spring 68 connected at a first end to first arm 36 of wheel stop 24 and at a second 
end to a fixed point, such as mounting block 20, support 62, or the firame of the 
wheelchair, whereby the spring biases the wheel stop 24 to pivot the wheel- 
contacting surface 42 away from locking contact with the wheelchair wheel when 
detent 46 is aligned with receiver 48. Spring 68 also ensures constant contact 
between detent 46 and the exterior circumference of cam end 30. Actuating lever 
22 to rotate cam 30 and imseat detent 46 in the manner described above 
temporarily overcomes tiie biasing force of spring 68, and allows wheel- 
contacting surface 42 to contact with and lock the wheel. When lever 22 is 
returned to the position where detent 46 reseats in receiver 48, the biasing spring 
68 assists in pivoting wheel stop 24 to remove wheel-contacting surface 42 from 
locking contact with the wheel. 

The foregoing description of a preferred embodiment of the invention has 
been presented for purposes of illustration and description. It is not intended to 
be exhaustive or to limit the invention to the precise form disclosed. Obvious 
modifications or variations are possible in light of tiie above teachings. For 
example, rather than the biasing spring 68 as described above, a guide system as 
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shown in Figure 5 may be provided. In this embodiment, detent 46 may include 
a pin or stud 70 projecting therefrom. A guide 72 riiay be provided, having a 
channel 74 in an exterior circumference thereof The diameter of guide 72 is 
sUghtly greater than the diameter of cam end 30, whereby as shown in Figure 5 
channel 74 substantially traces the exterior circumference of cam end 30, 
including the indentation formed therein by receiver 48. 

Guide 72 may be secured to cam end 30, for example by providing a 
threaded aperture at pivot point 32 and bolting guide 72 thereto. Alternatively, 
guide 72 and cam end 30 may be manufactured as a unit. When guide 72 is 
secured to cam end 30, pin 70 is received in chamiel 74. Actuating lever 22 to 
cause cam end 30 to rotate will cause pin 70 to travel along channel 74. As long 
as pin 70 remains in the portion of channel 74 corresponding to receiver 48, 
wheel-contacting surface 24 will not contact the wheel. However, when lever 22 
is actuated sufficiently to cause pin 70 to travel out of the portion of channel 74 
corresponding to receiver 48, it will be appreciated that detent 46 will similarly 
travel, urging wheel-contacting surface 42 into locking contact with the wheel. 
In yet another embodiment, friction-reducing means (not shown) such as for 
example a roller bearing may be interposed between detent 46 and cam end 30, 
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thereby reducing fnctional contact therebetween and reducing wear on the 
surfaces of cam end 30 and detent 46. 

The embodiment described was chosen to provide the best illustration of 
the principles of the invention and its practical application to thereby enable one 
of ordinary skill in the art to utilize the invention in various embodiments and 
with various modifications as are suited to the particular use contemplated. All 
such modifications and variations are within the scope of the invention as 
determined by the appended claims wheai interpreted in accordance with the 
breadth to which they are fairly, legally and equitably entitled. 



